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Why?

“To help people live the healthiest 

lives possible.”
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End to end data flow
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HL7 FHIR Observation Resource
Observation (DomainResource)

identifier : Identifier [0..*]status : code [1..1]« ObservationStatus! »

code : CodeableConcept [1..1] « LOINC ?? »

subject : Reference [0..1]« Patient|Group|Device|Location »

encounter : Reference [0..1] « Encounter »

effective[x] : Type [0..1]« dateTime|Period »

value[x] : Type [0..1]

« Quantity|CodeableConcept|string|Range|Ratio|SampledData|

Attachment|time|dateTime|Period »

interpretation : CodeableConcept [0..1] « Observation Interpretation+ »

method : CodeableConcept [0..1] « Observation Methods?? »

specimen : Reference [0..1] « Specimen »

device : Reference [0..1] « Device|DeviceMetric »
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LOINC Codes for Glucose MCnc Ser/Plas
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Terminology Entropy

 No true interoperability because

 Provider organizations use different models/profiles

 Professional organizations use different models/profiles

 Vendors use different models/profiles

 Government agencies use different models/profiles

 Physicians vs Nurses vs Therapists vs …

 Clinical care vs Research
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Alternative Styles
(pre vs post coordination)

Glucose [Mass/volume] in Blood by Test strip manual

PreCoordinatedGlucoseModel

name (focus): LN 2341-6 (Glucose [Mass/volume] in Blood by Test strip manual)

data.value.units: SCT 258797006 (mg/dL)

PostCoordinatedGlucoseModel

name (focus): LN 2339-0 (Glucose [Mass/volume] in Blood)

method (qual): CIMISCT 1111 Test strip manual

data.value.units: SCT 258797006 (mg/dL)
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Interoperability Strategy

 Assumption: No single model is best for all situations

 Data entry – pre coordinated is often preferred

 Data analysis – post coordination is often preferred

 Have one preferred style for a given situation

 In LIS  EHR exchange always send post coordinated version

 In manual data entry always use the pre coordinated version

 Maintain a table that shows the equivalence between the pre 

and post coordinated styles to support transformation of data 

from one style to another

8



Lab Equivalence Spreadsheet
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CIMI Model Repository
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How it looks to one organization
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The ultimate value of 

detailed information models

 Software is developed much faster

 Clinical knowledge is contained in the models

 Much easier for software engineers

 The data used in the applications is completely conformant to 

standards leading to semantic interoperability

 If you follow the SMART on FHIR development strategy, your 

software can be shared with any system that supports the 

approved standards
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Links for more information

 Clinical Information Interoperability Council

 https://healthservices.atlassian.net/wiki/spaces/CIIC/overview

 Clinical Information Modeling Initiative (CIMI)

 http://opencimi.org/

 Clinical Element Models

 http://www.opencem.org/#/ 

 CIMI models

 http://models.opencimi.org/#/ 
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The End

Contact Information:

stan.huff@imail.org
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Appendix
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The Compliance Pyramid
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IsoSemantic Models – Example of Problem
(from Dr. Linda Bird)

e.g. “Suspected Lung Cancer”
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Data Comes in Different 
Shapes and Colors

Finding – Suspected Lung Cancer

Finding – Suspected Cancer  

Location – Lung 

Finding – Cancer   

Location – Lung

Certainty – Suspected

(Let’s say this is the preferred shape) 18



Data Standardized in the Service
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Partial Interoperability
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Preferred Strategy – Full Interoperability
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Reasons to do it on the server side

• Person writing the translation is most likely to understand 
the meaning of the data in their own database.

• The person writing the translation only has to understand 
their own data and the preferred model.
–They can optimize query execution for their own system

• The query for the data is simpler.  If the application has to 
write a query that will work for all shapes, the query will be 
inefficient to process by every system.
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